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GRAMDMOTHER may not be as spry as she used to be, 
but she is in close touch with her world for all that. 


The telephone enables her to make as many calls as she pleases, and in all sorts of weather. 
Formal gatherings have their place, but it is the many little intimate visits over the telephone 
that keep people young and interested. Grandmother's telephone visits do not stop with 
her own town. The Long Distance Service of the Bell Telephone takes her to other 
towns, and allows relatives and friends to chat with her although hundreds of miles away. 
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NOTABLE INVERTED TURBINE PUMP INSTALLATION 


One of the most interesting features in connection 
with the great undertaking of the Sacramento Valley 
Irrigation Company in supplying water to 160,000 
acres of farming land near Willows, California, are 
the inverted turbine pumps which have been spe- 
cially designed to meet the requirements of large ca- 
pacity for low head at a plant efficiency of 50 ‘per 
cent. This vast irrigation plan, better known as the 


to describe, insomuch as it is of unique design and 
large size. The pumping plant is at the headworks 
of the main canal on the west bank of the Sacramento 
river. The river’s low water level is from 5 to 7 
feet below the normal water level of the canal as con- 
structed by the Central Canal Company, so that pump- 
ing is necessary during the dry season, which is also 
the period of greatest water consumption. As the 





Pumping Plant of Sacramento Valley Irrigation Company. 


Kuhn project, is the successful successor of the old 
Central Canal Company, whose canals and ditches 
carry water from the Sacramento river to some of 
the most fertile lands in Glenn and Colusa counties. 
The present pumping installation consists of two 
units, a Byron Jackson centrifugal pump previously 
installed by the Central Canal Company, for a nor- 
mal capacity of 100 cu. ft. per second and temporar- 
ily speeded up to furnish 150 cu. ft. per second, and the 
inverted turbine pump having a capacity of 200 cu. 
ft. per second, which it is the purpose of this article 


water falls, the pump must operate at heads varying 
irom four to seven feet. 

As can be seen in the line drawing, the pump is 
driven by a 300 h.p. Fort Wayne induction motor with 
an extended shaft and flexible coupling placed 26 ft. 
above the extreme normal low water. The speed 
variation required for pumping against the different 
heads caused by a fluctuating water level is accom- 
plished by using different pulleys and a belt drive, a 
belt tightener taking up the slack when smaller pul- 
leys are used. It is thus possible to obtain variable 
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First Turbine Pump Unit in Plant, Sacramento Valley Irrigation Conpany. 


speed from the constant speed induction motor. The 
power is further transmitted from the horizontal jack 
shaft to a heavy mortise-bevelled gear wheel, which 
is keyed to the vertical pump shaft. 

The pump is an inverted axial flow turbine whose 
details are shown in the accompanying illustrations 
of the three main castings. The inlet or lower sec- 
tion is pravided with straight vanes leading the water 
to the revolving runner above it. This runner casting 
consists of two sets of vanes, an inner set cast homo- 
geneously with the inner and middle rim, and an outer 
set of steel blades between the middle and outer rims. 
On top of the runner is the diffuser designed so as 
to lead the water gently in the vertical gr-axial direc- 
tion of the shaft. The pump is set in a concrete cham- 
ber, low enough to be primed at any time. 

The discharge is through two hinged gate-valves, 
each about 4%x6 ft. which serve two distinct pur- 
poses. When the canal is empty there is but a slight 
head above the pump and the great volume of water 
discharged at the speed selected for the maximum 
head would tend to overload the motor. In such a 
case the gate can be blocked so as to give a certain 
maximum opening through which the water is dis- 
charged into the canal. Again, in case of possible 
failure in power supply these gates act as check valves, 
allowing only the water in the pump chamber to flow 
back to the river. 

So satisfactory were the initial tests conduc’ed 
curing the past summer on this set. that it was de- 
cided to install three more units of the same capacity. 
The layout for the new units will probably be modi- 
fied by using vertical motors and pinions, directly en- 
gaging with separate gear wheels keyed to the pump 
shaft. Thus it will be possible to dispense with the 
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Inlet Section With Straight Vanes. 





November 26, 1910 | 


belt drive and effect speed variations by using pinions 
of different diameters. Such a layout will be even 
more efficient than the present unit with belt drive 
and bevelled gears. The installation is expected 
to give a 50 per cent plant efficiency (water horse- 
power represented by the lifted water divided by elec- 
trical input into the motor). This makes no allowance 
for the velocity head which would make an additional 
two or three per cent in plant efficiency in such a low 
head pumping proposition. This pump was designed 
by Mr. O. C. Goeriz, hydraulic engineer, San Fran- 
cisco, and the intricate castings made by Joshua 
Hendy Iron Works of San Francisco. D. W. Ross, 
formerly State engineer of Idaho, is chief engineer for 
the Sacramento Valley Irrigation Company, and A. L. 
Collins acted as supervising engineer. 


GAS LEAKAGE.’ 


BY GEO. KIRK. 


So much has been written on the subject of gas 
leakage and the ground so well covered that I feel 
unable to do the matter justice, but will endeavor to 
call your attention to some few points I have observed 
during my experience of nearly thirty-six years at 
one plant, which today sends out five million cu. ft. 
per day as its minimum. 

Too much care cannot be taken in installing mains. 
Only men who are good mechanics and thoroughly 
reliable should be employed on this work. They 
should take as much interest in their work as if it 
was their own private property. When I started with 
the Oakland company nearly thirty-six years ago, it 
was a small place and at that time the largest pipe 
was 8 in., and not much of that. We, like a great 
many small plants, had to depend on San Francisco to 
send men over to lay mains and only one or two blocks 
at a time, and as a general thing they were not as care- 
ful as they might be, knowing that they would have 
no trouble in the future. As the place grew, however, 
and we were able to have a steady crew of men, who 
were responsible if anything was wrong, conditions 
changed and we had first class work. Now we con- 
sider that we have about as tight a system of piping 
in Oakland as there is in the United States. 

One of the first points in stopping leakage is to 
furnish a man with good tools to do the work and 
then see that he does his work right at the start. In 
the first place, in using yarn, I have found in my expe- 
rience that the best yarn is tarred hemp. When that 
is properly driven home and about 1% in. of lead 
well caulked in, the pipes are not apt to leak, pro- 
viding the other mechanical principles of pipe laying 
are properly carried out, namely, if the pipe is prop- 
erly and solidly blocked, every joint brought home 
iron to iron, and correct alignment of the pipe in the 
ditch properly looked after. In cases where condi- 
tions make it necessary to swing a line of cast iron 
pipe without using bends, care should be taken in 
chipping off the bead end so as to still maintain a solid 
joint. 

T cannot emphasize too strongly the necessity for 
blocking pipe solidly. In digeing a ditch it some- 
times hecomes necessary to change your grade after 





‘Paper read at eighteenth annual convention Pacific Coast 
Gas Association. September, 1910. 
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the ditch is finished. In all cases the blocking should 
rest upon the solid, undisturbed ground, and not on 
some freshly, filled or tamped earth. There should be 
two blocks under each length of pipe as near to the 
end as possible without interfering with caulking. 

Contraction and expansion cannot be said to have 
any appreciable effect upon our leakage, as in our 
climate the temperature below the ground at the depth 
which we lay our mains varies only a small amount 
between the winter and the summer and therefore 
can hardly be called a source of trouble in our leakage 
department. We did have one instance, however, of 
expansion and contraction causing leakage, which 
might be of interest. It is, however, an exceptional 
case. 


A report of no gas in a certain district caused in- 
vestigation of the drips in the neighborhood, which 
developed the fact that a drip on a 4 in. line was full 
of water, and the water was coming in so fast it was 
recessary to station a man at the pump continuously 
in order to keep a section of town from going out of 
gas. As this was the first storm of the season, I figured 
that that water must certainly come from the high 
ground where we had laid some mains during the pre- 
vious summer. We followed up a 4 in. main, which 
for a short distance passes through a territory thinly 
settled, in order to reach an isolated group of con- 
sumers. We soon discovered a leak of gas. On dig- 
ging it up we found that a 2 in. wrought iron lateral 
main, which was screwed into a 4 in. plug in a tee. 
had pulled the plug out of the bell enough to cause 
a leak all around the joint. The whole instance of the 
laying of this pipe was then called to mind for it was 
during a spell of weather warmer than usual, and the 
man in charge of the work had left too much ditch 
open. The first rain had, of course, chilled the pipe. 
causing the pipe to contract, pull the plug out, and 
the water running into the pipe gave us immediate 
notice of the leak. 


Concerning the matter of tapping holes. Thirty or 
forty years ago they had a very crude way of tap- 
ping their pipes. In some instances they cut their 
hole with a diamond point, then reamed it out and then 
tapped it. I believe there are still some companies 
that do it that way at the present time, but with the 
new tapping machines up to date, men can do better 
work and save time and gas as well. 


This matter of tools and general equipment for 
the men is one of such importance that I feel it can- 
not be too strongly emphasized. It is not only from 
the point of view of the mechanic that good tools make 
a good job, but it is as well a moral question with 
the men. If you equip a man with a good set of tools 
of every description, all of the latest up-to-date im- 
provements, including the labor-saving devices and 
so forth, you encourage that man to do the best work 
possible, for every true mechanic, no matter what his 
line of work may be, takes a natural pride in the tools 
of his trade. This is especially true in street main 
work of the service man, who uses the largest variety 
of tools. TI do not mean to state that a fine set of 
tools will make a first class mechanic out of a care- 
less, slovenly worker, for I have, during my experi- 
ence, on some occasions found a line of wrought iron 
pipe or a service put together and about to be filled 
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in, with every joint leaking. A time card is the only 
remedy for such cases. 

I find that the heavy pressure that we carry now 
is more liable to cause leakage than when we only 
carried from three to four inches water pressure. It 
used to be the practice of our company to shut the 
pressure off at 10 o'clock, keep a light pressure, say 
3 in., during the day and then turn on the heavy 
pressure at the peak load in the evening, but now our 
consumption is as heavy in the day as it is at any 
time owing to so much gas being consumed for cook- 
ing and manufacturing purposes. 

In our city the last two or three years there has 
been considerable leakage caused by contractors grad- 
ing streets and plowing up our pipes, without taking 
proper care, but on all occasions we have endeavored 
to have men on the ground to see that the flow of gas 
stopped as soon thereafter as possible. We of course 
always have men available, whose location is definitely 
known, that can be rushed to the scene of such trou- 
ble. In our district we have a couple of men whose 
duty it is to make a careful inspection of all our high 
pressure regulators, and we have these men for this 
emergency work, since their regular rounds can be 
arranged so that they can be located at any time of 
the day, and in any case where their work makes 
it necessary for them to change their regular round 
of work, they notify the office at once by telephone. 
This method is satisfactory in looking after emergency 
cases such as small jobs done by sewer contractors 
or house movers. In cases, however, of big jobs of 
street grading, the only absolutely safe way is to have 
a representative of the gas company on the ground all 
the time, and follow the contractor’s work as long as 
they are doing the plowing. 

We have had some trouble with leakage in our high 
pressure system due to electrolysis, but it showed itself 
so rapidly when it did leak that we had very little 
trouble in finding it and repairing the leak. 

When I started with the Oakland Gas Company, 
the price of gas was $4.50 per thousand, and as our 
send-out was small, a leak was a very serious matter 
at that price. I will recall a few instances of leaks 
that occurred in the early days, and the method we 
employed to find and remedy them. ¥ 

The following is our experience with a high pres- 
sure line which was laid over twenty years ago, and 
speaking of high pressure, I think this came pretty 
near being the first installation in this country. This 
line crossed the estuary from Oakland to Alameda. 

Our first installation consisted of two 2% in. 
tipes. which were imbedded in the mud as far as we 
were able without resorting to dredging. The result 
was not at all satisfactory, for every time a large 
ship passed through the drawbridge we had trouble. 
They had a method of dragging their anchors as thev 
passed through the draw, to prevent hitting the sides 
of the bridge. They usually missed the bridge but 
very seldom missed our pipe, with a result that we 
were continually making repairs after thev had pulled 
the pives apart. This under the best of conditions, 
of course, was a source of considerable leakage. To 
avoid this Mr. Rritton had an 8 in, pipe laid from the 
works around by East Oakland and under the canal 
bridge at Park street, Alameda. The pine was put 
down for the purpose of replacing the original one, 
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which was smaller, and at the same time to provide 
a permanent crossing for the canal to prevent the trou- 
ble above referred to. We tested it with air pressure 
and carried an average of 30 to 35 lb. pressure, and 
we haven’t discovered any leakage to amount to any- 
thing for years. In carrying pipe across the creek. 
which is about 500 ft. wide at that point, we had to 
sink our pipe 7 ft. below the bottom of the canal, and 
imbed it in concrete 18 in. thick. It worked satis- 
factory for years, but after it had been in service for 
about six years, we found that the drip _ filled 
up so fast that we couldn’t keep it pumped clear. 
We then made the necessary preparations for re- 
pairs, and after we had the water drained off, 
we dug down to the pipe to find the leak. There 
was about 4 ft. of mud before we got at the 
concrete. We opened the concrete in several places 
and found the pipe in perfect condition. The paint 
that we had on before it was covered in the concrete 
was just the same as when we put it on. After con- 
siderable prospecting, we discovered that the salt 
water had reached the wrought iron pipe, that we 
brought from the drip, through the seam in the con- 
crete where the top and bottom of the concrete had 
been put together, and had eaten out the 1% in. drip 
pipe. We dug down to the drip pipe, had a redwood 
box, 12 in, in diameter made, and put the 1% drip 
pipe in, filled it up with concrete, and covered it up. 
From that day to the present we haven’t had any 
trouble. We still use the same pipe to carry from 
30 to 35 lb. pressure, and it still seems to be in good 
condition. This is an 8 in. C. I. main with lead joints. 
running from the works, where we manufacture the 
gas, to our holder in Alameda, which is about seven 
miles. 

My first experience in leakage in Oakland was as 
iollows: There was a leak that had been bothering the 
company for some time, and as mentioned before. the 
price of gas at that time was $4.50 per thousand. we 
started in to find it. It had been reported for several 
months that it was a wooden sewer in the street, but 
at last I got some men and started to dig up the 3 in. 
main in the street and found the pipe had broken in 
two. I fixed that and the people in the neighborhood 
were happy. 

My next experience was in regard to a drip at 
Telegraph avenue and Twenty-third street. In the 
winter when it was wet we had to pump it out at 6 
o’clock in the evening and before 10 o’clock the entire 
district was shut off of gas by water in the drin. 
That bothered us for some time, but accidentally we 
started to put in a service at Telegraph avenue and 
Thirty-sixth street and found that some men in put- 
ting in a sewer had punctured our pipe with the sharn 
point of a pick, and evidently had patched it up with 
a piece of clay, and never reported it. After that 
was fixed we never had any more water in the drip 
at Telegraph avenue and Twenty-third street. 

The next experience was on a Sabbath morning. 
A man called up the superintendent’s house and re- 
vorted a bad leak in a main. He said he saw it bub- 
hling up through the earth, and he wouldn’t tell where 
++ was unless the superintendent would pay him $2.50. 
which he refused to do. As soon as possible the 
superintendent came to my house. We hitched up a 
horse and buggy and drove all over the mains where 
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we thought it might be, but failed to find any leak 
that day, but shortly afterward while going to Ala- 
meda, on the other side of the Webster street bridge, | 
discovered a leak of gas. It was an old % in. service 
that. had been eaten away by the salt soil, and we 
found later that this was the leak that the man wanted 
$2.50 for. The highest pressure we carried on our 
mains was 4 in, 

Another experience was in East Oakland. A leak 
was reported on Fourth avenue and East Twelfth 
street and on Third avenue and East Eleventh street. 
The gas was coming up through the sewer pipes so 
that the people could hardly live in the house. We 
had investigated it and spent several days trying to 
locate it, but we couldn’t find any trace of it. At length 
the street caved in between the street car tracks on 
E. Twelfth street, between First and Second avenues, 
and there we found that in filling in the sewer that 
they hadn’t tamped it and the pressure of the earth 
on top broke our % in. service pipe and the gas 
escaped from that into the sewer, and went for blocks. 
We fixed that and afterwards had no trouble. 

Still another experience was in North Oakland, 
where our temporary main, a 2 in. pipe, was put in 
a street where the fill had been pumped out of the 
bay. The salt water corroded it in about eight months. 

Electrolysis was the cause of another leak in Ala- 
meda, current coming from the street car rail had 
eaten our service pipes across the track for two blocks. 
We renewed them and bonded the rails on both sides 
with heavy copper wire and that avoided any further 
trouble. 

In this connection I would like to emphasize the 
advisability of making surveys from time to time 
in order to detect tramp current on street mains or 
services and remedy the trouble before enough action 
has taken place to cause leakage, also service and meter 
men should be instructed to report at once any evi- 
dence of electric current which they may detect in 
their daily work. 


DISCUSSION OF PAPERS AT EIGHTEENTH 
ANNUAL CONVENTION PACIFIC COAST 
GAS ASSOCIATION. 


“Gas Leakage.” 


Mr. Dorr: Mr. President, my experience has been very 
much along the same line. The only trouble with electrolysis 
has been over in Alhambra, and up where the railroad company 
had a rail running parallel to the pipe line. The greatest trou- 
ble we have with leakage is caused by the trucks. I do not know 
hew it is in other cities, but they have these large trucks—trac- 
tion engines, here, and put these big plows behind them and tear 
up everything and in that way we have trouble. Whenever they 
begin to work on a street we have somebody from the gas com 
pany right there. Otherwise we would not have service there 
at all. Frequently they plow them up. I remember two or three in- 
stances where they plowed up the services and set fire to them 
Otherwise my experience has been just the same as Mr. Kirk’s. 

President: Mr. Morgan, have you any remarks to make? 

Mr. Morgan: ‘The paper seemed to me to cover the ground 
in a very comprehensive way. Of course, all companies have 
leakages from some causes. In San Francisco we have arranged 
to have the Board of Public Works notify us when a contractor 
is awarded a contract for street improvement, and when we 
find our services are not deep enough to escape the plow—if they 
are not, we lower them. 
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I noticed Mr. Kirk said he used wooden blocking in laying 
mains. From our experience I think this is a mistake. In over- 
hauling pipe we found some pipes that have been laid on blocks 
and the blocks had entirely rotted away, so I think it is better 
to tamp the pipe as solidly as possible with earth, because earth 
will stay there and the*blocking won’t. I find that most leaks in 
San Francisco are caused by the rotting away of the service pipes. 
Cast iron pipes last sometimes only five or six years. In case of 
electrolysis some service pipes*would only last about six months. 

Mr. Britton: I am a great believer in the theory that it is 
better to surround a man during his lifetime with honor, than 
it is to sprinkle flowers on his grave afterward. Mr. Kirk, the 
author of this paper, and I, entered the employ of the Oakland 
company about the same time; I think I possibly preceded him 
a week. At the time he took charge of the street work in 
Oakland, we had approximately 21 miles of street mains, and 
about 600 services. From that day, thirty-six years ago, every 
foot of pipe laid in Oakland has been laid under his direction, 
and now there are approximately 60,000 services and over 400 
miles of mains. As an index of the kind of work he has to do, 
1 am told by Mr. Leach, that he has traveled, since about 
the middle of June, over 4000 miles in his automobile in that ter- 
ritory alone, taking care of street mains and installation of serv- 
ices. It is the old man in the line of business who has grown 
up with it that makes the most effective workman, and “like 
master like man” you will find the men under him doing just 
exactly what he wants them to. 

He has brought out a number of items in his talk that are 
interesting, and when he spoke of the cast iron main under the 
canal across Park street, it brought to my memory the first 
high-pressure installation in Oakland, where we used 8 in. iron 
mains that had been in the ground possibly, at that time, ten or 
fifteen years, and without going over the joints or inspecting 
if in any way we used it for high-pressure, supplying the north 
part of the city and subjected that main to 20 Ib. pressure. There 
never was a leak in that cast iron main—and though it was 
parallelling a street railway it was never affected by electro- 
lysis. That pipe was underneath the estuary crossed by the 
Park street bridge—that pipe was cast iron and so was the 
entire main a cast iron pipe running from the corner of Wash- 
ington and First streets, about 7 miles of 8 in. pipe running over 
to the Alameda side, and 6 in. from there to the holder, and that 
was subjected, at times, to a pressure of 40 lb. and yet that pipe 
never leaked—never showed the least signs of leakage. There is 
a very serious doubt in my mind whether we are not losing 
confidence in cast iron pipe unnecessarily. It certainly is cheaper 
installation; it certainly is not subject to the soil action like steel 
pipe or wrought iron. 

The gentleman was just speaking on the wooden blocking 
rotting under the pipe. I think that depends entirely upon the 
soil action. There are certain soils in which wood even when 
creosoted, will deteriorate and rot, but the majority of soils will 
not affect wood. I have never seen blocking that was affected 
by soil, but I can imagine conditions of soils in San Francisco 
that would affect it. I imagine adobe soil might have an effect 
ir; rotting, but I do not think that bears out Mr. Kirk’s theory. 
The matter of gas leakage, it seems to me, as to street mains, 
can be avoided if the street mains are laid with care. In my 
opinion the large amount of leakage some gas companies suffer 
is due primarily to the fault at the works. The second error 
is in the meters failing to register. That is an enormous factor. 
You take a company having anything over forty or fifty thousand 
meters in a city and in my judgment the sum total of the gas 
used and not registered will account for a fair proportion of 
the leakage; the other is due more often than not, to defects 
in wrought iron or steel services. 

Mr. Dorr: I find that in the cast iron mains the greatest 
leakage is due to the caulking and I have always found, if you 
take the majority of men, they have the idea it is the lead 
that make tight joints. I have always held it was a yarn. 
You take the majority of men, men that have been caulking 
for years—they will take a little yarn and put it in the joint, 
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and put another little piece in and then pour the lead in and 
think that will hold it. I say that is the least important; the 
yarning is the most important. If joints are properly yarned they 
will have very little trouble. We have something like five or six 
miles of 8 in. pipe, and possibly a mile and a half or two miles 
of 10 in. that have carried from 40 to 45 Ib. pressure. ‘This pipe 
was laid through sandy soil, and we took particular care in lay- 
ing this pipe. In the first place were very particular to yarn 
it properly, and we got the best hemp so the joints were all 
well yarned, and I don’t remember a single instance—it has been 
some eight or nine years since that line has been laid—I don’t 
remember a single instance where we had a leak. 

Mr. L. P. Lowe: Have you tried lead wool? 

Mr. Door: 1 have tried lead wool, but never had satisfaction. 

Mr. Martin: In regard to the making of joints tight by yarn- 
ing. I would like to say that in Inglewood we have had some 
experience in caulking joints where no yarn was used. We used 
the Converse Lock Joint Pipe. While the joints will not come 
together in such a way as to be absolutely tight, still the lead 
will make them so, and no yarn at all is used. The iron is 
brought to the iron tight, and close, and then the,lead is put 
in and thoroughly caulked. 


WRINKLES READ BEFORE THE 18TH CON- 
VENTION OF THE PACIFIC COAST 
GAS ASSOCIATION. 


BY WM. SCHADE, WRINKLE EDITOR. 


Wrinkle No. 1. Meter Cocks. 


BY W. J. DORR. 


In changing the method of connecting meters from the use 
of lead pipe to solid iron connections, we have accumulated a 
large number of 34-in. meter cocks of the type used with lead 
connections, and to utilize these cocks we have hit upon the 
following plan: 

Cut off about % in. of the tapered end of the meter cock and 
cut a %-in. pipe thread on the cock, then take a %-in. malieable 
coupling, tin both the threads on the cock and in the coupling by 
immersing in a melting pot of hot solder, and when both are well 
tinned, screw them together in a vise while still ho:. ‘Lhis makes 
a solid joint, and the coupling can not be removed from the cock 
except by reheating the same. If desired, a brass coupling can be 
used instead of the malleable iron one. 


Wrinkle No. 2. Treatment of Iron Oxide. 
BY JAMES E. KELLY. 

The treatment of iron oxide, commonly used at the present 
line in gas purification, by the introduction of steam in small 
quantities at the top of the box, through the cover when reviving 
them, has been a great assistance to us in Stockton. ‘Lhis process 
was put in operation in the early spring of the current year, whea 
it appeared that the purification capacity was not sufficient to 
meet the demands of the gas manufactured. 

The plant is equipped with a set of four boxes 14x 14x 3, 
connected to a center-seal valve, and a 4-in. connection is made 
to each box under the trays and connected to a No. 1 Sturtevant 
fan for reviving. The oxide was prepared according to a formula 
in general use on this coast. It was our custom to raise the 
covers and revivify at least three boxes daily. Since we began 
using steam we have not raised a box for four months, and the 
boxes are still in good working condition at the present time 

The small amount of condensation which takes place serves 
to maintain the oxide in a moistened condition, naturally aiding 
its activity, and the results realized by us from this compara- 
tively simple operation has been most satisfactory. 

This wrinkle is not mentioned to the association as a matter 
of particularly new practice, having been in more or less general 
use for several years past. We feel, however, that some of the 
members may have lost sight of this application of a well known 
principle, and we hope that it may be worthy of their attention 
and the means of relieving them, as it has relieved us, from some 
of the ills to which the “gas-house terrier” is at all times heir. 


Wrinkle No. 3. Oil Thief. 


BY L. P. LOWE, 


The enclosed sketch shows a simple form of a device known 
as an “il thief” used for the purpose of taking a uniform sample 
of oil trom tank cars, the operation thereof being as follows: 

Opn the valve at bottom of “thief” by screwing down on 
interior rod. Remove %-in. vent plug at top of “thief.” Lower 
“thief” through opening in dome of car, allowing it to drop 
slowly in order to preserve uniform level of oil in car and in 
“thief” «uring process of lowering. 

When “thief” has reached bottom of car and is full close 
valve by screwing upward on interior rod and insert vent plug, 
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then withdraw “thief” and which by reason of being closed can 
be handled in a horizontal position without spilling. 

As the regulations of oil companies provide that samples of 
oil shall not be taken from cars at a lower distance than 2 in. 
from the bottom, this instrument is designed so that when open 
the lowermost thereof will rest on bottom of car, leaving the 
necessary 2 in. space between bottom of car and bottom of “thief” 
inlet. This device is simple and inexpensive and can be made 
from materials usually on hand in any gas works. 


Wrinkle No. 4. Cast Iron Pipe Reducer. 

I would suggest as a wrinkle that cast iron pipe reducers 
be made with spigot end tapered after the manner of the plugs 
that are to be knocked out, so that the reducers can be received 
in the bell of tee or cross without having to remove the lead, 
but simply to force in a caulk, thereby saving time and annoy- 
ance. Also the ease at some future time with which the reducer 
can be removed in case a larger diameter main is required, as it 
is rather a hard job to remove a leaded end from a bell when 


[ Vou. AAV - Ne. 22 





ca 


RN 





November 26, 1910} 





PRESENT STYLE HARO TO REMOVE 
OV ACCOUNT OF LEAD 





PROPOSEO WRINKLE WITH TAPERED END 
S/MILAR TO THE PLUG. 


Cast Tron Pipe Reducer. 


you are in a hurry. This has been found satisfactory and the 
joints have been subjected to heavy pressure without detriment. 
Plugs are removed with a clamp and screws jacked against 
the bell. 


Wrinkle No. 5. Interchangeable Service Cocks. 


BY SHERWOOD GROVER. 


The illustration shows an interchangeable service cock wrench 
for use in emergencies for various sizes of service cocks. The 
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Wrinkle No. 6. Service Manholes. 

The illustration shows a service manhole which we have 
found inexpensive to construct, very much cheaper than brick or 
concrete, and which meets all requirements. Tests made indicate 
that Toncan metal will last a great many years. I do not know, 
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Service Manhole. 


The manhole 
is used by this company in improved streets at intersections 


however, that it is being used except for culverts. 


where valves are installed. 








Interchangeable Service Cock Wrench. 


print is merely of a type, and the principle may be changed, of 
course, to suit conditions. The tool shown is intended to use 
for either flat head or tee head cocks of three different sizes. 
The wrench itself taking one size and two extra bushings, one of 
which is carried in place, and the other attached to the handle 
with split pin as shown. The bushings are held in place by a 
little pin attached to a spring. The tool was devised by the 
foreman of the Pacific Gas & Electric Co’s. meter department 
at Oakland, Mr. J. J. Mulgrew. 


Wrinkle No. 7. Cleaning Stand Pipes. 
BY D. J. YOUNG. 

Our large generators have 30-in. outlet pipes. To clean the 
stand pipes is quite a task and was made more difficult by the 
fact that a 30-in. cast iron flange had to be moved each time in 
order to get access to the pipe. We relieved this part of the 
trouble by using a 12-in. “hat flange” on the 30-in. flange. This is 
simply a 12-in. nozzle in the center of the 30-in. flange, and is 
closed by a 12-in. blind flange. This is of a size which one man 
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can easily handle, and allows plenty of room for cleaning, but 
does not permit the escape of so much heat, resulting in the 
work being done more quickly and easily than heretofore. 


Wrinkle No. 8. 
BY S. C. LOWE. 

A great many times the complaint department of the gas 
company is called upon to fix the burner in a gas range and I 
have found that a simple remedy for fixing the upper burner is 
to ignite the gas in the mixer and let the burner become heated. 
After which it is removed and all the grease will have been 
burned off of the inside of the casting. This is a simple and 
effective means of cleaning a gas range burner. 

I also submit a wrinkle to be used in connection with install- 
ing a drip on a street main. It sometimes happens that water 
accumulates in low spots and it is necessary to put in a drip after 
the original installation of the pipe. On a high pressure line it is 
difficult to tap the main on the bottom so the best method is to 
take two saddles and fasten them on the pipe, one saddle on the 
top and one on the bottom. The bottom saddle can be put on 
without the stop-cock and in its place use a street ell to run off 
to the drip. After this connection is made the pipe can be drilled 
from the top right through the bottom. This makes a convenient 
and easy method of putting in a drip, and while the cost is 
slightly more it is more than overcome by the saving on drilling 
of hole on the bottom. 

It is more or less disagreeable to have a boiler blow off 
around a gas plant on account of the dirt and noise, and a very 
effectual means of deadening the sound, together with its cleansing 
effect, is to connect up all of the gas scrubbers with the boiler 
blow off. By this means the scrubbers can be kept thoroughly 
clean and flushed out daily with the water that is usually blown 
off into a sump hole. I also find that if the blow off line is 
connected into connecting lines between scrubbers that it is an 
effectual way of keeping all of the pipes clear and does away 
with the danger of gas works stoppages. 


THE NEW HOME OF THE DENVER GAS & 
ELECTRIC COMPANY. 


The newly completed building of the Denver Gas 
& Electric Company, at Denver, Colo., is said to be the 
best lighted building in the world. The exterior illum- 
ination as shown in the accompanying illustration, 
taken at the time of the formal opening on November 





Night Illumination of Denver Gas and Electric 
Company's Building. 


12, 1910, is at once artistic and brilliant, 13,000 lamps 
being used and 250 miles of wire being required. Its 


initial lighting was made a gala night in Denver. 
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A SUGGESTED COMMUTATORLESS DIRECT 
CURRENT GENERATOR, 


BY E. GROTE AND F. DAVIDSON.’ 

This paper describes the construction of a ma- 
chine designed to generate high tension direct cur- 
rent without the aid of a commutator. The construc- 
tion is based on the theory of putting a conductor into 
motion through a uniform magnetic field, the result 
of which is to set up an e.m.f. This e.m.f. can be in- 
creased if several conductors are employed. 

Thus, if x—e.m.f. of one conductor, the total 
e.m.f. == x X number of conductors in series. 

It is well known in the law of induction that the 
following axioms hold good, viz., that no currents are 
set up: 

Ist. In any point of a non-magnetic field. 

2d. In a permanent magnetic field where matter 
passes through the field parallel to the lines of force. 





Fig. 1. 


3d. In any part of a rigid body placed in a ho- 
mogeneous magnetic field. 

It will be granted that if a conductor is moved 
in a magnetic field so that it cuts the lines of force, an 
eiectric current is generated; also an e.m.f. is set 
up which is in direct proportion to the number of 
lines of force cut. It is also known that the exit of the 
lines of force from iron into the atmosphere is always 
at right angles to the face. 

Both the exit and entrance being at this angle, it 
is quite feasible that a non-alternating field can be 
constructed. We can now, therefore, generate an 
e.m.f. which will always be in one direction. The for- 
mula resulting from a conductor moved in a homo- 
geneous field with a rotary motion is ¢ = ¢ max X cos 
== X cos (wt). 

Where » = Angular Speed. 

T = Time. 


’Transactions of the South African Institute of Electrical 
Engineers. 
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.*. e.m.f. is E’ = ¢ max X @ X sin (ot). 

Referring to Fig. 1, and supposing the conductors 
shown are moving through the field, each of the con- 
ductors are generating a current in the same direction. 

Now, if we can connect the ends of each con- 
ductor in the manner shown by the dotted lines, and 
bring these connections either through a non-magnetic 
field or exactly parallel to the lines of the field, we 
have achieved the desired result. Fig. 2 shows how 
this is effected. 

In order to construct a magnetic field, such as is 





< C )Y 


\ | WES 


7 





Characteristics of Magnetic Fields in 
Armature Construction. 


required in machines for generating a direct e.m.f., 
it is necessary to connect the magnetic lines of force 
between the opposite poles. 

In the case of an ordinary generator such connec- 
tion is made through the frame of the stator and the 
iron of the rotor. The lines of force pass through the 
air-gap and the armature, cutting the conductors sit- 
uated round the periphery of the rotor, thereby an 
e.m.f. is generated as soon as the rotor is set into 
motion. This e.m.f. changes from positive to nega- 
tive and vice versa, as the polarity changes on account 
of the motion of the rotor, thereby an alternating cur- 
rent is set up which, in the case of a direct current 
machine, is commutated and thus made continuous. 

In order to set up a continuous current in the ar- 
mature without commutation it is necessary to move 
the conductor in a field of constant polarity. 

This principle has been known for a considerable 
period, but the application of it has met with consider- 
able difficulties, which were greater in the construc- 
tion of the armature and armature coils than in the 
formation of the magnetic field itself. Therefore, a 
machine which directly generates continuous current 
in the coils of the armature has been regarded hith- 
erto as outside the bounds of practical construction. 

Only in recent years, Mr. Noeggerath, an Ameri- 
can engineer, succeeded in constructing a machine 
capable of generating a continuous current at a pres- 
sure of 600 volts, without a commutator. This ma- 
chine has one fault, which is, that the extremely high 
rotary speed of 125 metres per second has to be at- 
tained before attaining the above voltage in a compar- 
atively short conductor. Beside, on this machine the 
coils on the armature cannot be wound in the usual 
way, because a reverse e.m.f. would be set up in the 
return part of the coils. The problem of the series 
connections is solved by connecting the end of each 
conductor to a slip-ring, and the return wires being 
brought back outside the influence of the fields of the 
machine. It therefore follows that two slip-rings are 
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necessary for each conductor in the armature, the addi- 
tion of which made the rotor three or four times 
longer than it would otherwise have been. The result 
is that the practical use of this machine can only be 
very limited. 

In this paper we are endeavoring to describe an 
electrical machine capable of generating continuous 
currents at high tensions in the armature, without the 
aid of commutation, and with only two or four slip- 
rings; and we believe we have found a way to con- 
struct such a machine. 





Fig. 3. Cross Section Through Stator and Rotor. 

Fig. 3 shows the arrangement of the field wind- 
ings and armature windings, and the characteristic 
points of the field in the longitudinal and diagonal sec- 
tion of the machine. 
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Longitudinal 
Windings and Stator Field Coils. 


Fig. 3. Section Showing Armature 


The main point of difference in this machine and 
an ordinary generator is that the field does not extend 
as in the usual case from the north pole through the 
iron core of the armature to the south pole and thence 
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through the frame back to the north pole; but the 
direction of the lines of force, on the contrary, is 
through the. axis of the armature, starting from the 
stator field coil and returning through the curved 
limbs, as shown in Fig. 3. 

By this means, the armature windings will be cut 
twice by the main field, namely, once in the upper air 
gap and once in the lower air gap, both in one and the 
same direction. 





Fig. 4. 


Referring to Fig. 4, if 
W =the plane of the N. P. of a magnet, and 
AB =a conductor moved at right angles over 
the pole and in a rectangular direction to 
its length, the current thus generated will 
flow in the direction shown. 


In this instance, the direction of movement is from - 


A to B, and the direction of current from X to Y. 

3y simply connecting the conductors in the lower 
part of the armature to those in the upper part, the 
currents induced in them would neutralize one an- 
other. 

A second task therefore presents itself, namely, to 
loop up the two conductors in such a manner that the 
currents induced in them shall not be in opposition 
but sympathetic, and without setting up any back cur- 
rent in the conductor which is used to loop them up, 
otherwise the construction of such a machine would 
be impossible. As has been shown, it is possible to 
form a non-alternating field, in which a number of 
conductors can be moved in such a way as to gener- 
ate a continuous current. An armature brought into 
such a field, and fitted with conductors specially con- 
structed for the purpose, would allow of such a cur- 
rent being generated to any desired amperage or volt- 
age, according to the connection of each individual 
conductor. 

This may be done, provided the conductors used 
for looping are not situated in the same field as the 
main conductors which they are connecting. 

The original idea was to employ the permeating 
co-efficient forces of air and iron, in order to make 
the loop connections in a non-magnetic field or in 
a field of opposite polarity. 

The permeating co-efficiency of air (U) — 1, and 
approximately the permeating co-efficiency of iron 
(u) = 6. 
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Now, if the armature is so constructed that gaps 
are left at certain intervals at the circumference 
through which the loop connection is taken, a back 
electro-motive force is set up, which would approxi- 
mately be u—wu:. In order to obtain fairly satisfac- 
tory results, the mass of iron in the armature would 
have to be very large. Also other drawbacks, such 
as eddy currents, resistance of coils, etc., etc., would 
greatly reduce the efficiency of the machine. It there- 
fore follows that the above theory, although a partial 
solution of the problem, cannot be regarded as a really 
efficient one. Suppose, however, the construction of 
the armature is the same, but the gaps are widened 
sufficiently to enable a coil to be inserted; in other 
words, to enable electro-magnets to be inserted in 
the rotor, the magnetic field would be considerably 
changed, inasmuch that in both the upper and lower 
parts of the armature a magnetic field would be set up. 

Besides this, the stator field will attract the rotor 
field and vice versa. If the iron is not super-saturated, 
and the air-gap between the stator and rotor is kept 
small, the lines of force from the field coils will -be at- 
tracted*by the magnetic fields in the rotor. 

By these means the great majority of the lines 
of force will travel through the rotor magnet cores, 
leaving only about 10 to 15 per cent of the total lines 
outside. The loop connections of the armature con- 
ductors are therefore taken through this weak part 
of the field, and consequently, the reverse e.m.f. set 
up in them is proportionately small. 

_ The formula for the strength of the e.m.f induced 
in the main conductor is 

dE = Hv X sina X sin y X dl where dl = length 
of conductor which is moved at a speed V in a mag- 
netic field of a strength H and where a is the angle 
formed by the conductor and the lines of force and x 
is the angle resulting from the rotary movement to 
the lines of force. The total strength of the e.m.f. will 


be E= / Hv X sina X sin x X dl, E is the largest 


value when a is 90° .*. if x is as small as possible, 
and a as large as possible, the reverse e.m.f. generated 
in the loop connections will be an almost negligible 
quantity. 

Eddy currents and hysteresis are now avoided. 
As there are no alternating fields in either the rotor 
or the stator we can use solid iron for both these parts, 
which simplifies the construction of the machine con- 
siderable. 

The calculation for efficiency is now very much 
the same as for any ordinary machine. The stator field 
will also show a similar appearance as is usually the 
case, namely, it will set up a distortion in the direction 
in which the armature is rotating. 

The main flux of the lines of force in this machine 
is separate for each individual field. This flux will 
originate from the two principal poles only, that is to 
say, that all the cores projecting from the stator are 
of one polarity, and all the armature cores will be of 
the opposite polarity. All the positive polarities and 
all the negative polarities run parallel with each other. 
Also the poles in the main field are arranged so that 
the armature windings are cut in one and the same 
direction as long as the rotation remains the same. 
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From the foregoing we have shown that contin- 
uous currents can be generated, the e.m.f. of which 
can be made to any desired voltage, merely depending 
on the way in which the armature conductors are con- 
nected up. 

If a diagram of the continuous currents of such a 
machine is taken, it will show a line of waves. This 
is explained by the fact that the torque in the iron 
of the armature is opposed to the flux of the lines of 
force in the main field. 


Further a torque will be set up against the direc- . 


tion of rotation and in the rotor itself, in such a way 
that the first half of the flux of the lines of force will 
cut the armature windings at almost a right angle. 
The other half of the flux of the lines of force in 
front of the first half will cut the armature windings 
at a considerably more acute angle. 

Now, the e.m.f. induced in a conductor depends 
upon the angle at which the lines cut, and, therefore, 
the first half of the flux above-described will generate 
« higher e.m.f. in the coils than the second half. 

This will naturally set up pulsations, but these 
pulsations can be considerably diminished by making 
the fields as uniform as possible, namely, by using the 
best soft iron of uniform quality for the polar rings, 
with as many poles as possible, both in the stator and 
rotor. 

The main purpose of the rotor electro-magnetic 
coils, which are in shunt to the main armature coils, is 
as follows: 

Ist. To attract the flux of the lines of the main 
field as much as possible from the zone, where the 
effective conductors of the armature windings are 
looped together. 

2d. To generate a rotating field in opposition to 
the lines of force in the main field in that portion of 
the machine where the loop connections are taken 
through. This rotating field will, of course, be only 
a comparatively weak one. 

3d. To strengthen the main field and to offer less 
resistance to the lines of force of the main field, there- 
by diminishing the leakage lines of force and any dis- 
advantages which might be experienced from them. 

For high tension generation, it would probably 
be found an advantage to excite the fields by separate 
excitation, in which case the machine would have to 
he equipped with four slip-rings. For voltages under 
500 it could be shunt wound in the ordinary manner, 
and would only require two slip-rings in that case. 





A new method for producing high-tension dis- 
charges was described by Prof. E. Wilson and W. H. 
Wilson at a recent meeting of the Physical Society of 
London. Energy is taken from an alternating or con- 
tinuous-current source and stored in a magnetic field 
by an inductance; it is then permitted to surge into a 
condenser which forms with the inductance a low- 
frequency oscillating. circuit. When the energy is 
stored in the condenser, the latter is mechanically 
bridged across the primary winding of a spark-coil, 
with which it forms a high-frequency oscillatory cir- 
cuit. The energy is then transmitted by the secondary 
winding of the spark-coil to the work circuit in a well- 
known manner. The method therefore involves the 
use of an inductance, a condenser, a spark-coil and a 
special contact-making device. 
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STANDARD TESTS FOR INS!'T.ATING MA- 
TERIALS. 

The American Society for Testing Materials has 
appointed a committee on Standard Tests of Insulat- 
ing Materials, known as Committee D-9; Mr. C. E. 
Skinner, of the Westinghouse Electric & Mig. Co., 
being chairman. At the present time the testing of in- 
sulating materials is in a chaotic state, due to lack oi 
standard methods and standard tests. Each producer 
and each consumer has his own tests. But these almost 
invariably differ from those used by others. There are 
certain fundamental tests which are required in all 
classes of insulating materials; it is thought that the 
standardization of these tests will be of direct benefit 
to producer, consumer and independent testing labor- 
atory. The producer can submit results of tests, which 
can be directly interpreted by the consumer, and to a 
large measure avoid the necessity for submitting sam- 
ples and having tests made by each individual con- 
sumer. The consumer will be able to judge materials 
closely enough to know whether he will be obliged to 
proceed with further laboratory or commercial tests. 
The facilities of the independent laboratories will be- 
come directly available for making tests which can be 
used by both consumer and producer. 

The committee desires to secure from manufac- 
turers, users and testing laboratories information in 
detail as to the methods pursued in making the regula- 
tion tests. With this information at hand, it is hoped 
that the more important of these tests may be stand- 
ardized to the benefit of all concerned. ‘The list of 
tests given below is intended to cover all the important 
properties of the whole line of insulating materials. 
No one material, of course, would be subject to all 
these tests. Partial replies will be welcome, even if 
they relate to but one material or test. 

The information desired is that pertaining to test- 
ing methods, not to the insulating materials them- 
selves. In order that the work of the committee may 
be satisfactorily accomplished, it is necessary that 
all the details be given, not only of the methods of test- 
ing, but also the manner of preparing samples. [or 
instance, in preparing samples of insulating cloth, the 
kind of cloth used is important, how it is prepared for 
treatment, how the insulating material is applied to 
the cloth, at what temperature and density it is ap- 
plied, etc: The committee wishes to have opinions as 
to the advantages derived from the results of tests, 
also what tests are considered the most important, not 
only of those in the list, but also of any others that 
may be made, with reasons for such opinion. 

Since the deterioration of insulating materials 
with time is an important matter, it would be desirable 
to be able to predict the life of the material in service 
from the fundamental tests on the new material, if this 
can be done. In some cases, the purpose for which 
the material is to be used, or its final form, has con- 
siderable bearing on the testing methods employed. 
In such cases, this fact should be indicated. While the 
plan as above outlined will involve considerable labor 
for all concerned, it is believed that the results will 
justify the expenditure, and universal co-operation is 
therefore earnestly solicited. Replies can be ad- 
dressed to H. B. Brooks, Bureau of Standards, Wash- 
ington, D. C. 
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RATIONAL CONSERVATION. 


In the course of a recent address as reprinted in 
the Mining and Scientific Press, C. W. Hayes said that 
like most other articles of faith, conservation means 
many widely diverse things to different men. A clear 
definition of the term, a formulation of creed, is there- 
fore a necessary preliminary to the discussion. Disre- 
garding the views of the extremists and visionaries we 
may define conservation as utilization with a maxi- 
mum efficiency and a minimum waste. Please note 
that I lay special stress upon utilization, for I regard it 
as an essential feature of any form of practicable con- 
servation. To conserve resources for future genera- 
tions at a serious sacrifice of the interests of the pres- 
ent is not only unwise, but is wholly impracticable 
and visionary. To be effective, therefore, conserva- 
tion measures must rest upon an economic basis; to 
secure the adherence of an interested party they 
must appeal to his business sense as offering distinct 
material advantage. Thus the arguments for con- 
servative forest management of privately owned 
forests were absolutely without effect until it was 
demonstrated that such management offered larger 
profits than the practice in use. Likewise it is use- 
less to urge a coal operator to mine out all the coal 
in a bed if by so doing he runs his mine at a loss. 
Only the inducement of economic advantage, of in- 
creased profits, will be generally effective. 


There appears to be an unfortunate confusion in 
the minds of certain advocates of conservation. They 
have apparently confused conservation of natural 
resources with destruction of the trusts, and the 
mixture has resulted in pure demagoguery. Un- 
questionably both subjects are highly important, but 
they have no necessary connection, unless indeed 
they are antagonistic. The natural resources will 
not be conserved by destroying the trusts, nor will 
the trusts be controlled by checking the waste of 
natural resources. Anyone who has studied condi- 
tions attending the development of mineral deposits 
must have been impressed by the fact that those de- 
posits held by large companies are being developed 
and utilized with a view to .prevention of waste, in 
accordance with the principles of conservation, to a 
much greater extent than are the deposits held by 
small companies or by individuals. The eXplanation 
is purely economic. The large company can intro- 
duce at a profit methods for preventing waste which 
would be ruinously expensive to the small operator, 
and furthermore the soulless trust is immortal and 
must provide for its continued existence far beyond 
the ordinary lifetime of the individual. Hence the 
logical conservator of our natural resources is the 
trust. I am aware that this is rank heresy in certain 
quarters, and that my statement is liable to be mis- 
understood and distorted, but the sooner we recog- 
nize clearly the antagonism between conservation 
and destruction of the trusts, the sooner we shall be 
in a position to solve the problem wisely and fairly. 

It is obvious that the term ‘natural resources’ cov- 
ers a wide field and that from the viewpoint of con- 
servation they admit of classification into a number 
of widely separated groups. The type of the first 
group is water-power, which is conserved only by 
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utilization, and is best conserved when it is most 
fully developed and used. In this group are wind- 
power and the radient energy of the sun. Since 
water-power cannot be conserved by hoarding, its 
early and complete utilization in the most efficient 
manner possible is clearly the end to be sought. The 
second group includes forests and soils which are re- 
newed under favorable conditions, though slowly, 
and to yield the largest benefits must be used con- 
tinuously, but are liable to serious depreciation and 
waste through improper use. Here the problem is 
obviously to balance the use against the renewal so 
that the resources suffer no permanent depreciation. 
The third group includes minerals which once used 
are never renewed, but are gone forever. A further 
subdivision of the useful minerals is necessary into 
two classes, inexhaustible and exhaustible. Of these 
the first includes those minerals which occur in na- 
ture so abundantly and so widely distributed that no 
conceivable use will materially diminish the visi- 
ble supply; such are salt, limestone, clay, sand, build- 
ing stone, and in general minerals used as structural 
materials. The second class, the exhaustible min- 
erals, includes those which, although in many cases 
they occur in very large quantities, nevertheless are 
definitely limited in distribution and amount; such 
as the fuels—gas, oil, coal, and lignite; the metal- 
liferous ores, sulphur, and phosphate. 

It is this latter class, exhaustible minerals, with 
which the problems of conservation are chiefly con- 
cerned. Here it is necessary to weigh present de- 
mands against future needs, and to devise methods 
of utilization which shall neither sacrifice the inter- 
ests of the present nor entail unnecessary hardship 
on future generations. This can be accomplished in 
general, by utilizing the minerals (1) for the pur- 
pose for which they are most valuable, (2) in the 
manner that will secure the most efficient results, and 
(3) in the locality where the greatest economics can 
be effected. 


WIRELESS COMMUNICATION WITH MAGDA- 
LEN ISLANDS. 


The Magdalen Islands are the most northerly of 
the North Atlantic coast ports from each early infor- 
mation as to the danger to navigation from floating ice 
can be obtained. In winters, when the cable connect- 
ing the mainland with this island group fails to work, 
navigators are often unable to form a correct judgment 
of ice conditions in the North. The Marconi Company 
will this fall erect a wireless station on the Magdalens 
to be ready for service the coming winter. Three men 
are to be in charge during the winter months and two 
in summer. - This assures constant communication 
with Charlottetown and the other ports of the mari- 
time provinces. The Point Amour and Belle Isle 
stations are to be kept open the whole of the coming 
season. By means of the information to be furnished 
from all of these points it will be possible to forecast 
hereafter with some accuracy the probable time of the 
resumption of navigation from and to Canadian North 
Atlantic coast ports, as also the possible dangers to 
the trans-Atlantic service in the early summer months 
from huge masses of ice. 
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975,418. Electric Switching Device. Ford W. Harris, 
Wilkinsburg, Pa., assignor, by mesne assignments, to West- 
inghouse Electric & Manufacturing Company, East Pittsburg, 
Pa. In a switching device, the combination with a support- 
ing frame, pins projecting upwardly from the ends thereof 
and provided with insulators, and stationary contact mem- 
bers projecting upwardly from said insulators, of a rotatable 





shaft located between the stationary contact members, a 
bridging member secured to the rotatable shaft and having up- 
wardly projecting contact arms, a spring tending to hold the 
bridging member at one end of a ninety degree arc of rotation, 
a lever arm projecting laterally from said shaft, an electro- 
magnet rotatably mounted with its axis parallel to that of 
the shaft and having a movable contact member connected 
to the laterally projecting lever arm. 


975,422. DisconnectingSwitch for High-Potential Cir- 
cuits. Stephen Q. Hayes, Pittsburg, Pa., assignor to Westing- 
house Electric and Manufacturing Company. A disconnecting 
switch comprising a horizontally disposed insulating bushing 
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having a contact terminal at one end, a lever pivotally sup- 
ported above the bushing and a movable contact terminal 
freely suspended from the outer end of the lever, insulated 
therefrom and adapted to move vertically into and out of en- 
gagement with the stationary contact terminal. 


975,936. Combined Electric Iron and Stove. Burton R. 
Charles, Portland, Ore. In a combined iron and stove, the 
combination with a supporting base, a handle therefore, hav- 


ing a flange which normally rests on the base whereby the 
base and handle form an iron, means whereby the handle will 
serve as a support when the supporting base is inverted and 





used as a stove and the flange on the handle will serve as 
a support for said handle when the device is used as a stove 
and means for electrically heating the base when used as an 
iron or stove. 


er 


975,623. Centrifugal Pumping Apparatus. David W. Jones 
and Earl W. Koppe, Los Angeles, Cal. In a centrifugal pump, 
a runner having a plurality of discharge channels, said chan- 
nels having ports extending outwardly through the top of the 





runner; and a regulating ring mounted on said runner re- 
volubly with relation thereto, said ring having ports which 
may be brought into or out of register with said ports in the 
runner to partly or wholly open or close the same. 


975,585. Electric-Circuit Controller for Railway-Switches. 
Guy M. Thompson, Seattle, Wash., assignor to The G. M. 
Thompson Railway Switch Company, Seattle, Wash. A trolley 
actuated circuit closer, comprising in combination, an insu- 
lated housing supported by the trolley wire including spaced 


longitudinal side members, trolley guides secured to and 
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oppositely projected from either end of the housing, longi- 
tudinally arranged resilient contact plates secured to the side 
members of the housing and insulated from each other, a 
magnetic track switch, and a normally open electrical circuit 
including said plates: and said track switch and adapted 
to be closed by the trolley frictionally engaging said plates. 
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Electricity’s latest contribution to household 
health and central station wealth is the ozonizer, which 
makes an artificial mountain air 
that excels the natural product. 
Ozone is a particularly active and 
energetic form of oxygen which 
may be produced by subjecting air to the stresses due 
to the radiations of electricity, heat or ultra-violet 
iight. These resonant strains probably break up the 
molecule of oxygen into atoms which are free to unite 
with other oxygen molecules to form Os, or ozone, Its 
characteristic clean odor may frequently be detected 
around electrical apparatus or in the high mountains 
where the ultra-violet rays are more abundant than at 
lower elevations where they are more completely ab- 
sorbed by the atmosphere. It is so penetrating that 
one part of ozone in ten million parts of air can be 
cetected by the sense of smell, a qualitative determina- 
tion far more delicate than any chemical means yet 
devised. In such dilution it is strongly invigorating 
and exhilarating, but as it is further concentrated, it 
surfeits the sense and becomes disagreeable. 

Its commercial production is usually accomplished 
by means of a silent electrical discharge through mov- 
ing air. An alternating current is necessary and the 
best results are obtained with at least eight thousand 
volts and a low amperage to minimize the excess heat 
which destroys the ozone. Yields as high as 250 
grams of ozone per kw.-hour have been obtained for 
industrial purposes, though the usual type of ventilat- 
ing machine is calculated on the basis of ozonizinz 
about 200 feet of air an hour per kw. in a 60-watt 
machine. 

Its chief application has been in purifying water 
and in ventilating crowded rooms, the organic im- 
purities in each case being oxidized and thus rendered 
harmless. Bad water and bad air are responsible for 
many bacterial diseases and also for much industrial 
inefficiency and as a corrective for those ills it provides 
the equivalent of a trip to the mountains. 

Almost all odors can be instantly destroyed 
by this means, including those due to tobacco, 
cooking and sickness, as well as to tanneries, glue 
works and slaughter houses. However, it has not yet 
been able to rob the skunk of his terrors. Aside from 
its domestic use there are many technical purposes for 
which ozone is finding a constantly increasing field. 
Here concentration is the most important factor, one 
per cent by volume not being uncommon. For hospi- 
tals it is an ideal sterilizer and disinfector. It is also 
useful in treating insomnia and colds as well as certain 
skin diseases. As a food preservative it enjoys many 
advantages, and wines and liquors may be artificially 
eged by this means. Vegetable and animal oils may 
be bleached and deodorized at small expense and for 
laundry work its use is unsurpassed. It accelerates 
almost all of the beneficent organic processes of nature 
and counteracts many corruptive ones. If it meets 
with the same popular approval as its domestic prede- 
cessors the electric fan, electric iron, electric heating 
devices, vacuum cleaners and vibrators, the ozonizer 
will be a profitable load for many electric companies 
ow bothered by a night peak. 


Ozone 
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PERSONALS. 


A. M. Hunt returned last week from a trip to Portland 
on engineering business. 


J. A. Herr, sales engineer with the Pacific Coast office of 
the Sprague Electric Company, is at Portland. — 


F. N. Jewett, general sales manager of the Wagner Elec- 
tric Company, is visiting the San Francisco district office. 


G. M. Gest, conduit engineer and contractor, with offices 
at New York, Cincinnati, Chicago and San Francisco, is vis- 
iting San Francisco. 


W. H. P. Hill, manager of the Monterey County Gas & 
Electric Company of Monterey, Cal., recently spent several 
cays at San Francisco. 


Paul Shoup, who was recently elected vice-president of 
the Pacific Electric Railway Company, has been spending a 
few days at Los Angeles. 


William H. Corbett, president and general manager of 
the Vrillamette Iron & Steel Works, of Portland, was a San 
Francisco visitor last week. 


Geo, A. Kyle has resigned as vice-president of the Oregon 
Electric Railway, of Portland, Oregon, to engage in general 
engineering work at Portland. 


H. C. Goldrick, Pacific Coast manager for the Kellogg 
Switchboard & Supply Company, left during the past week 
for a tour of the San Joaquin Valley. 


C. R. Gurtler, an engineer with J. G. White & Co., is 
installing two 12,000-kw. Curtis steam turbines for the Pacific 
Light & Power Company at Redondo. 


Albert W. Hitchcock, plant inspector of the Western Elec- 
tric houses of America, has arrived from Chicago, and is 
paying a visit to the San Francisco branch of the company. 


R. D. Holabird of the Holabird-Reynolds Company, re- 
turned to San Francisco last week after spending several 
weeks in the Pacific Northwest in connection with his Seattle 
branch, 


Ralph O’Neil recently resigned as engineer at the Techau 
Tavern and went to Taft, where he will act as consulting engi- 
neer for a large company operating in the oil fields of Cali- 
fornia, 


H. A. Lardner, Pacific Coast manager for J. G. White & 
Co., recently returned to his San Francisco office after inspect- 
ing the work in progress for the San Joaquin Light & Power 
Company. 


H. F. Dodge, division commercial superintendent of the 
Western Union Telegraph Company, has returned to San 
Francisco, after making an inspection trip through Southern 
California. 


J. W. Gilkyson, division commercial superintendent of the 
Pacific Telephone & Telegraph Company’s Southern Divis- 
ion, has returned to Los Angeles after spending a few days at 
San Francisco. 


W. S. Berry, salesmanager of the Western Electric Com- 
pany’s San Francisco house, has returned from a trip to the 
New York office after attending the National Jobbers’ Con- 
vention at Hot Springs, Va. 


Cc. F. Mason, Commercial engineer of the Pacific Te’e- 
phone & Telegraph Company, has been transferred from San 
Francisco to Los Angeles, where he will hold the position of 
District Commercial Superintendent. 


Alvin G. Garratt, chief engineer and general sales man- 
ager of the Lombard Governor Company of Ashland, Mass., 
is at San Francisco, on a tour of the Coast and is making 
his headquarters with Pierson, Roeding & Co. 
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R. S. Buck, with Sanderson & Porter of New York, left 
last Sunday for a tour of the Pacific Northwest. At Victoria, 
B. C., he will join Wynn Meredith, the Pacific Coast manager 
for the firm, who has been superintending the installation of 
electrical machinery on the Jordan river for some time. 


E, A. Beck, general superintendent of the Pacific Light & 
Power Company, who died at Los Angeles, November 10, 1910, 
was one of the best known electrical officials on the Pacific 
Coast. Twelve years ago he was-connected with the con- 
siruction of the lines of the San Gabriel Electric Company, 
which was the nucleus of the Pacific Light & Power Com- 
pany. 


TRADE NOTES. 


Leo. J. Meyberg, formerly with Joseph Thieben, has 
located at 778 Mission street and will make a specialty of sell- 
ing the Westinghouse ‘“wire-type” tungsten lamps. 


H. M. Estes, is carrying a $15,000 stock for the Star Ex- 
pansion Bolt Company at 1010 Howard Street, San Fran- 
cisco. This is the largest stock of this material on the 
Pacific Coast. 


W. R. Greene, formerly with the Pacific States Electric 
Company, has charge of the Los Angeles office recently estab- 
lished by the American Electric Fuse Company at 459 East 
Third street, where a complete stock of this company’s pro- 
ducts is carried. 


The General Electric Company reports the following 
steam turbine sale to the Lewiston & Clarkston Improve- 
ment Company, of Clarkston, Wash: One A. T. B. 4, 1563 
k.v.a., 1800 r.p.m., 2300 v., Curtis steam turbine; also one 
C. C. 2, 25 kw., 3600 r.p.m., 125 v., shunt-wound Curtis turbine 
exciter. 


. Mr. F. G. Bolles, has resigned as commercial engineer 
of the Allis-Chalmers Co., to devote his entire attention to 
The Reliance Engineering & Equipment Co., 1417-19 Majestic 
Building, Milwaukee, in which he has an equal interest with 
Cc. A. Tupper and others. The company, which is taking on 
a number of additional exclusive agencies, will remove Decem- 
ber ist, to offices 415, 416 and 417 in the new Engineering 
Building, and considerably extend the scope of its operations. 


Theo. F. Dredge, who is well known among the local elec- 
trical and steam engineers has opened an office as manufac- 
turers’ agent in the Monadnock Building, San Francisco. His 
principals include the Peterson Engineering Company of 
New York and Chicago, with a full line of oil pumps, filters 
and electrical supplies; the Hughson Steam Specialty Com- 
pany of Chicago, manufacturer of valves and other steam 
specialties; Coffin Valve Company of Boston, Mass., special- 
izing on sluice boxes and other material for irrigation and 
water-power companies; The Pittsburg Piping and Equipment 
Company of Pittsburg, Pa., fabricators of material for piping 
installations; and the United States Indestructible Gasket 
Company of New York, manufacturers of corrugated copper 
gaskets, etc. 


The Pelton Water Wheel Company of San Francisco has 
secured a contract for an additional turbine for the municipal 
electric lighting plant at Brigham City, Utah, where a 500-h.p. 
Pelton impulse wheel, direct-connected to a Westinghouse 
generator is in operation. The new equipment includes a 
Pelton-Francis turbine operating under a head of 280 feet 
and developing 750-h.p. at 600 r.p.m., direct connected to a 
Westinghouse 3-phase 60-cycle generator. The specifications 
call for a 32-inch single discharge turbine of the spiral-case 
type, to be regulated by a Pelton oil-pressure governor. To 
assist in the regulation a heavy steel fly-wheel and a Pelton 
mechanically-operated valve will be used, 
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THE DEVELOPMENT OF PROTECTIVE DEVICES FOR 
HIGH TENSION CIRCUITS. 
BY P. G. LANGLEY. 

Electricity is most economically generated near a source 
of power, whether water, gas or coal. This fact has led to 
the development of many power sources, some of them re- 
mote from localities where there was a demand for power. 

Locations close to centers of demand were first devel- 
oped, and as the distances over which power was to be 
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These consisted of contacts working in separate enclosing 
chambers, partly filled with oil, in which the are was finally 
broken. 

For each line wire, two breaks in series and consequently 
two chambers were employed, each pair of chambers being in- 
stalled in an isolating, fire proof compartment. 

The chambers were later improved by the addition of 
baffle plates and expansion chambers which prevented dis- 
ruption of the oil, splashing of oil out of the pots, and allowed 





Fig. 1. General Electric High Tension H-3 Oil 
Switches. 


transmitted were small, few serious difficulties were encoun- 
tered in the early days. As the nearer powers were devel- 
oped, the increased demand created, necessitated the de- 
velopment of the more remote powers. Then arose engineer- 
ing problems which have forced the development of apparatus 
to handle the high voltages necessary for economical trans- 
mission over long distances. One of the first long steps toward 
high voltage transmission was made about eight years ago, 
by the Washington Water Power Company. This company in 
order to supply power to the mines of Washington and Idaho, 
over transmission lines about 150 miles long, decided to use 
60,000 volts. This development proved so successful that it 
was speedily followed by others and by rapid rises in volt- 
age until 110,000 volts is now by no means unusual, and a rise 
to 140,000 volts has been proposed. 

To meet these conditions it has been necessary to de- 
velop switching, measuring and protective equipments along 
radically new lines. 

High voltage developments are necessarily expensive, and 
to effect economy large powers must be employed, so that in 
addition to taking care of high potential strains, it has been 
necessary to produce equipments capable of withstanding the 
explosive effect of interrupting the flow of large amounts of 
energy. 

The first high voltage switches were designed along the 
lines of previous switches for lower voltages, the spacing and 
insulation being increased in proportion to the voltage. 


Fig. 2. General Electric Type T, Form D-4 Com- 
bined Fuse and Disconnecting Switch. 


space for the safe expansion of gases formed by arcs. 

To increase the rupturing capacity, these switches are 
provided with explosion chambers surrounding the contacts. 
These confine the oil and force it at high pressure between 
the contacts at the point at which the arc is ruptured. The 
explosion chambers being entirely submerged in a larger 
volume of oil, any oil forced out by the expansion of gases 
is immediately and automatically replaced. 

These switches are usually electrically operated and 
located at some distance from the point of control, but they 
have also been designed for hand operation. They are lim- 
ited to systems of not over 60,000 volts. These switches, 
which are suitable for large power installations, are expen- 
sive, and to meet the condition where a small amount of power 
was to be tapped from a transmission line some simpler pro- 
tective device had to be provided. 

This problem was solved by the introduction of the ex- 
pulsion type fuse. This fuse, mounted in a suitable holder 
which acts as a disconnecting switch for the circuit, permits 
opening the charging current of a line or the magnetizing 
current of a transformer, at the same time disconnecting 
the fuse holder from the circuit so that a fuse can be easily 
and safely removed or replaced. 

These fuses, under proper conditions, furnish excellent 
protection for lines and apparatus, as; due to their property 
of generating a high pressure at the rupturing point of the 
fuse, and their quick action, the circuit is opened with little 
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if any more disturbance than where an oil switch is used. 

There are a number of engineering features which should 
be carefully considered before deciding upon the use of fuses. 

Fuses should not be used: 

(1) When the current to be ruptured exceeds the rating 
of the fuse, or when the capacity of the system exceeds the 
rupturing capacity of the fuse. 

(2) Where the arc formed by the blowing fuse is objec- 
tionable. 

(3) Where short interruptions of service, due to the time 
necessary to replace fuses, is an objection. 

(4) Where overloads or short circuits are frequent, and 
circuits should be opened selectively after a time limit. In 
the cases given above oil switches should be recommended. 

To meet the demand for a moderate capacity, reliable switch 
which could be installed at a less cost than the large capacity 
switch, a new type of oil switch has been designed. In this 
switch each pole, consisting of two breaks in series, is assem- 








Fig. 3. General Electric Type F, Form K-10, 
T. P. S. T. 110,000 Volt 100 Ampere Oil Switch 


bled in a separate iron tank of large dimensions. The three 
poles necessary for a three-phase circuit are operated as a 
unit by one mechanism, either by means of a hand operated 
lever, by air or by solenoids electrically operated from the 
central board. 

This switch does not require isolating cells for the oil 
tanks, these being simply set up on the station floor, the 
spacing and size being varied according to voltage, the limit 
of which is 110,000 volts. 

High capacity oil switches have been designed along the 
lines of the one last mentioned which are capable of handling 
the largest powers yet developed, at any voltage considered 
up to the present time. In order to provide the necessary 
insulation between live parts to take care of the higher volt- 
ages, spacings and break distances have been increased. The 
oil tanks are larger and contain a greater volume of oil. 

These switches, being top connected, admit of a simple 
and flexible station layout. All wiring being overhead, sta- 
tion buildings do not require basements, and can, therefore, 
be constructed more cheaply than when bottom connected 
switches are used. The absence of cell work and barriers, 
also tends to greatly reduce the cost of installation. 

In order to provide automatic protection for apparatus 
under abnormal conditions of overload or short circuits, two 
schemes are now in general use. 

The first, and oldest, employs series transformers, the 
primaries of which are connected in the high voltage circuit 
to be protected. The secondary winding, suitably insulated 
from the primary, is connected either direct, or through suit- 
able relays to the coil which attracts the tripping mechanism 
ef the switch controlling the circuit. 
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The second uses relays, thoroughly insulated from the 
ground, the solenoids of which are connected directly in the 
main circuit. These operate the tripping mechanism of the 
switch either directly by means of insulating rods, or by 
means of an auxiliary source of power and a trip coil on 
the switch mechanism. These relays are designed only as 
single pole units one of which is connected in each line wire. 
and are not suitable for conditions which require the bring- 
ing together of two high voltage circuits in one unit. 

Where wattmeters or watthour meters are requirea series 
transformers are necessary and can be used to operate pro- 
tective devices in addition to carrying the instrument load. 





General Electric 110,000 Volt, 
Form K-15 Oil Switch. 


Fig. 4. 


Type F. 


A satisfactory indicating device for use on high voltage 
circuits is formed by mounting a standard ammeter on a suit- 
able insulator to prevent leakage to ground. These instru- 
ments are connected directly in the main circuits, and should 
be so mounted that accidental contact with them by the sta- 
tion attendant is impossible. These instruments are used 
in those installations which lend themselves to the use of 
series relays, and together they form a compact and cheap 
equipment. 

Disconnecting switches of various forms are in general 
use on high voltage circuits. These, as a rule, are not in- 
tended to open a power circuit, but can be depended upon to 
open the magnetizing current of a transformer or charging 
current of a line. 

The well known knife-blade type is widely used, the spac- 
ing and break distances being proportioned to the voltage. 
These switches are invaluable for isolating stations or appara- 
tus in stations at times when it is necessary to do work on the 
apparatus without shutting down an entire system. 

Switches capable of opening a moderate amount of power 
have been perfected for outdoor use. These are mounted 
on a pole or tower structure and may be operated from the 
ground by means of a suitable mechanism. 

The final breaking of the arc is accomplished on metal 
horns: which, bending upward and outward, allow the arc to 
follow its natural course upward and to rupture itself at 
the ends of the horns. 

The most difficult problem in high voltage development 
and one on which the success of any power transmission 
scheme depends, has been the production of suitable insulation 
for the lines. 
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As the lines are exposed to all weather conditions, 
traverse long stretches of exposed country, and are compelled 
to make numerous bends and to follow the natural grades, it 
has been necessary to produce insulators to meet any and all 
service conditions. 

With the old style pin insulator construction line volt- 
ages were limited to about 60,000 volts, due to the great weight 
of the insulators for higher voltages and the high cost of 
towers, which had to be erected at close intervals. 





Fig. 5. General Electric 70,000 Volt T. P. S.. T. 
Bolt Type Outdoor Disconnecting Switch. 


Higher voltage transmission has been made possible by 
the introduction of a new insulator, known as the link type. 
These are made in two forms, one known as the suspension 
type, and the other as the strain type. 

Each complete insulator consists of a number of porce- 
lain units joined together by suitable links, the number of 
units in series being varied in proportion to the line volt- 
age. Using these insulators it has been possible to greatly 
increase the distances between supports and to reduce the 
cost of lines to a practical basis. 


THE AMERICAN INDUCTION MOTOR STARTER. 

The American induction motor starter manufactured by 
the American Electric Fuse Company, Muskegon, Mich., has 
been designed as a substitute for the auto-transformer start- 
ing devices for squirrel-cage and slip-ring induction motors. 
3y means of its resistors, which consist of a column of 
graphite discs in an insulated steel tube, it accelerates the 
motor evenly and gradually, takes a low starting current and 
introduces n« wattless current. The resistance i8 varied by 
changing the compression on the column of discs, maximum 
resistance being obtained with minimum pressure and mini- 
mum resistance with maximum pressure. 7 

In operation and appearance it is much like an ordinary 
knife-blade switch equipped with an eccentric mechanism for 
compressing the resistor and cutting it out of circuit. It is 
simple and light, has no brushes or contact plates and will 
not are at the switch-points. It automatically adjusts itself 
to any load and produces only a slight drop in line volt- 
age. In a comparative test between an American a.c. com- 
pression rheostat and an auto transformer in starting a 10 
hk p. 440 volt three-phase induction motor under a moderate 
Icad, the auto transformer took a starting current of 60 am- 
peres per leg with 200 volts at the motor terminals and 
caused a drop in line voltage from 410 to 375 whereas the 
American took from 25 to 40 amperes (depending upon the 
time to bring to speed, with a voltage of 175 at the motor 
terminals and a drop in line voltage from 410 to 395. The 
starting curve rises smoothly to a low maximum and drops 


easily to the running level, showing that all surging is elim- 
inated. 
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LARGEST ORDER FOR MOTORS. 

The largest order for small electric power motors ever 
placed with any electric manufacturer has been placed with 
the Westinghouse Electric & Manufacturing Company, Pitts- 
burg, Penn., by the Hurley Machine Company, Chicago and 
New York, manufacturers of the “Thor” electric home laun- 
dry machine. The Hurley Machine Company has decided to 
adopt the Westinghouse motor as its standard. 

The “Thor” machine is manufactured in three sizes; 





“Thor” Electric Laundry Machine 


No. 1, which is designed for the ordinary home, and No. 2 and 
No. 2%, which are intended for the large home, small hotel, 
boarding house or hospital. The same type of construction is 
followed in all these machines. The washer is of the re- 
versing cylinder type. The cylinder is constructed of wood, 
no metal parts of any nature coming in contact with the 
clothes, all of which are held in the wooden cylinder and 
rotated through one complete revolution in one direction, then 
in the reverse direction, and so on. The reversing mechan- 
ism is located at the side of the tub and consists of a ratchet 
reversing gear, the patents of which are held by the Hurley 
Machine Co. 

A three-roll wringer is a part of each machine and is 
mounted at the back of the washer. The three-roll feature 
has a direct advantage in that clothes can be sent through 
it from both directions. 

An additional attachment, which is of particular use, is 
the gas burner, connected under the washer. It is only nec- 
essary to connect this burner with the gas system of the 
house, and the water can be heated and kept hot during the 
process of washing. 

Upon the “Thor” laundry machine is used a specially 
wound high torque Westinghouse type DA motor, 1700 r.p.m., 
60 cycles, 110 or 220 volts. Like most small motors it can 
be connected directly to a lamp socket. These motors are 
supplied with sliding bases and are mounted upon a small 
bracket, which is supported by a cross arm extending between 
two legs of the washer. The motor pulley is belted directly 
to the counter-shaft, which in turn is connected to the re- 
versing mechanism that drives the washer, and also to the 
pulley operating the wringer. 
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A TRADE PUBLICATION EXTRAORDINARY. 


In “Luminous and Flame Ares versus Open and Enclosed 
Ares” just from the press of the General Electric Company 
of Schenectady, New York, Mr. W. D’A. Ryan gives a com- 
prehensive, instructive and entertainingly told comparison 
ot the accepted standards used for street illumination. This 
publication is a reprint of the paper which he read before 
the National Electric Light Association at the recent meet- 
ing in St. Louis, and is very timely, treating as it does a sub- 
ject that is receiving widespread attention not only from cen- 
tral station men but from real estate men, merchants and 
the public at large. 

Charts and curves of the types of lamps treated in the 
article are shown and in addition complete instructions in 
reading them are given. This feature gives it particular value 


+R WE 


Lumineus Are Lamps and 


to all those interested in street illumination. As the fore- 
most illuminating engineer in the éountry, with. the facilities 
ot the extensive illuminating laboratory maintained by the 
General Electric Company at his command, Mr. Ryan is par- 
ticularly well qualified to handle the subject. 

In the introduction to the paper mention is made of the 
importance of illumination charts and curves and the psycho- 
logical opposition usually met with in their use by uninitiated 
persons. The following are the types of lamps studied: 
The 9.6 ampere carbon open arc, commercially rated at 480 
watts, equipped with clear globe and no reflector, the 6.6 
ampere carbon enclosed arc, commercially rated at 480 watts 
and equipped with light opal inner, clear outer globe and 
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street reflector, the 4 ampere luminous arc, commercially 
rated at 310 watts and equipped with clear outer g'obe, in- 
ternal concentric diffuser and magnetite electrode, the 6.6 
ampere luminous arc, commercially rated at 510 watts and 
equipped with clear globe, internal concentric diffuser and 
magnetite electrode, the 6.6 ampere vertical carbon flame arc. 
commercially rated at 510 watts and equipped with 26 in. con- 
centric diffuser and light opal outer globe. 

A polar curve and a hemispherical chart are shown, gir- 
ing the characteristics of the various types, together with 
instructions in reading them and conclusions to be drawn. 
After this study of the characteristics of distribution and the 
relative spherical and hemispherical efficiencies, attention 1+ 
turned to the illumination on the street and a foot candla 
curve is given. 





Poles, St. Louis. 


Ornamental 


The height of lamps above the street is studied carefully 
and two charts are shown that furnish a ready means of com- 
paring the relative candle-power and resulting intensities for 
different spacings and heights of lamps. 

It is stated that America has hardly advanced. beyond 
what might be called “path-finding” street illumination, as it 
is not an uncommon condition to find lamps spaced 500 feet 
apart and in many cases 1000 feet apart, showing that the 
public has been more or less satisfied with making one lamp 
light from 5 to 28 acres, or that is what it would amount to 
if the lamps were placed in an open space. The wattage 
used per linear foot of street in European cities will be com- 
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monly found to exceed American practice, being anywhere 
from two to three times as great. 

While street arcs are employed largely for linear light- 
ing, that is up and down the street, there are many cases 
where open squares, parks, etc., must be illuminated, and 
a chart is shown giving a comparison of the arcs over which 
the various lamps will project a given minimum light. 

The values of the various types of lamps spaced at 500 
and 1250 feet respectively are illustrated in two sector plates. 
3roadly, the relative illuminating power of the various units 
for distances of 250 feet and beyond, indicating the number of 
lamps required of each type, if massed at one point, to equal 
one Boston Flame Arc, is as follows: 


6.6 ampere Boston FIAM6 OFC. i... 0666 cece cnesvcuscue 1 lamp 
C6. memere LAE OS EG iii i oe ecient cewsedes tcaceewnn 2 lamps 

4: SERED LARUE DID 506i eos exe ks ic keees 4 lamps 
6.6 ampere Mncliosed COPBOR |... iss cede ees caste acces 5 lamps 
9.6 AMPSTH OPM GCOTHSM 656 06 a6 ehh se cedieds bi ewe taeaen 7 lamps 
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the amount of light projected directly on the street surface. 
With the pole spacing used at the present time a great im- 
provement in street lighting is possible by the substitution 
of the 4 ampere luminous arc for the open carbon, and the 
enclosed carbon arc, or, if a still higher illumination is re- 
quired, the 6.6 luminous arc lamp can be used in conjunction 
with vertical carbon flame lamps for parks, squares, or dan- 
gerous intersections or places where an exceedingly large 
illumination is required. 

Summarizing, Mr. Ryan says that one of the strongest 
features of the present conditions of the art of street light- 
ing is that there is now available, three high efficiency units 
which can be operated in series on the same circuit. The 
€.6 ampere luminous are for lighting the principal streets. 
The 6.6 ampere Boston flame arc for lighting parks, squares, 
and other places. The 6.6 ampere Mazda units for residential 
and incidental lighting. These should materially assist in a 





Night Photograph Illustrating Illumination 


of Broadway, St. Louis, With Luminous 


(Magnetite) Arcs, 


‘ 


The Boston type.of lamp referred to is the vertical carbon 
flame lamp recently placed on the market by the General Elec- 
tric Company and is termed Boston type because the first 
fifty were placed in service in that city to light the principal 
parks and squares. 

The chapter captioned “X values” treats, in an interest- 
ing way, the specifications adopted at the 1907 meeting of 
the National Electric Light Association. Briefly, the X value 
indicates the relative strength of the light as compared with 
a standard 16 candle-power incandescent lamp at a fraction 
of the distance. An arc lamp, for example, having an X value 
of 4, gives the same light as a 16 candle-power incandescent 
lamp at one-fourth of the distance, all of the measurements 
being taken in accordance with definite specifications. In 
this chapter are given the X values of the types of lamps 
dealt with by Mr. Ryan. 

In conclusion it is stated that large units should be used 
to light the principal streets of a city and that a large volume 
of light reflected from the buildings is quite as important in 
giving the city the appearance of being well illuminated as 


marked improvement of street illumination. Daytime photo- 
graphs are shown of streets in Minneapolis, Detroit, Toledo, 
Si. Louis, and Boston. These were made especially for this 
publication by the General Electric Company’s expert night 
photographer, Mr. Norris. Two very interesting photographs 
are those of Park Square, Boston, both taken at the same 
point, one by daylight, the other at night, the latter illustrat- 
ing the illumination by the vertical carbon flame lamps 
hung there. é 

The thirty color charts and illustrations are of unusual 
merit and the typographical excellence does credit to the 
printer’s art. An interesting side light is the fact that the 
multiplicity of the colors used in the illumination charts 
necessitated the work being put through the press six times. 
In anticipation of the enormous demand that there will be for 
this publication, the General Electric Company has had an 
exceptionally large edition printed. “Luminous and Flame 
Ares versus Open and Enclosed Carbon Arcs for Street Illum- 
ination” will be for years to come a criterion of trade publi- 
cations. 
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NEWS NOTES 


INCORPORATIONS. 
LIBBY, MONT.—The Libby Water works, Electric Light 
& Power Company has been incorporated by G. A. Shaffer, 
for $350,000. 


EATONVILLE, WASH.—Tacoma Telephone & Telegraph 
Company, capital $3000, has been incorporated by A. E. Dye 
and Isabella Dye. 


PORTLAND, ORE.—The Stein Mountain Power & Irri- 
gation Company, capital $25,000, has been incorporated by A. 
O. Jones, G. G. Jones and T. Burns. 


SEATTLE, WASH.—The Commercial Wireless Telephone 
& Telegraph Company, capital $1,000,000, has been incor- 
porated by Fred H. Shoemaker and John Bradfield. 


SAN FRANCISCO, CAL.—The Owens River Valley Elec- 
tric Railway Company has been incorporated by C. Hillyer. 
E, A, O’Brien, M. R. Jones, G. Carter, R. C. Pardee, T. W. 
Forsyth and D. D. Oliphant, with a capital stock of $200,000. 


SAN FRANCISCO, CAL.—The Sanitary Telephone Mouth- 
guard Company has been incorporated by G. A. Moore, J. L. 
Gould, J. L. Miller, G. H. Bandry, F. A. Brown, E. R. Blake, 
R. P. Rogers, J. W. Scott and F R. Grother, with a capital 
stock of $300,000. 





FINANCIAL. 

KINGSBURG, CAL.—Kingsburg has voted in favor of 
issuing $26,000 of bonds for a municipal water system and 
fire protection. 

SACRAMENTO, CAL.—The election last week resulted 
in a defeat for the second time of the plan to bond the city 
for a filtration plant. 

CORTE MADERA, CAL.—Corte Maderans voted on bonds 
for lighting and fire districts. The following was the vote: 
Lighting district, for 43, against 3. Fire district, for 3v, 
against 17. 


TRANSMISSION. 


OAKLAND, CAL.—The Great Western Power Company 
has been awarded a franchise to operate its electric power 
system in Albany to the north of Berkeley. 


SAN FRANCISCO, CAL.—The Hydro-Electric Company, 
which has been temporarily enjoined from running a pipe 
line across the Mono National Forest Reserve, has applied 
for a permit. 


TACOMA, WASH.—Savage & Nichols have been awarded 
the contract for the building of the upper portion of the Nis- 
qually power system. The work on which bids bave been 
let is the building of a dam in the Nisqually river and of a 
10,000-foot tunnel, and a contract will soon be let for the 
transmission line. 


OROVILLE, CAL.—The Great Western Power Company is 
to enlarge its Island Bar power house. There are now four 
dynamos used for the purpose of power generation at the 
plant. As the plans are reported, another dynamo will be 
added. This addition will enlarge the plant by one-fourth its 
size. The demand for the energy in excess of that now gen- 
erated will easily be found in San Francisco and Oakland. 
Since the consolidation of the Great Western with the Pacific 
Gas and Blectric, the latter concern has been selling all of 
the power generated at its own plants as well as that of the 
Big Bend plant. There are now four units in the Big Bend 
plant, the unit being determined according to the number of 
dynamos in use. 


SPOKANE, WASH.—The National Power Company of 
this city with offices in the Columbia Building will thor- 
oughly remodel its big plant at Bishman, a few miles east of 
Spokane. A number of new buildings are to be constructed 
and a large amount of new modern machinery will be installed 
by the first of the coming year at a cost of $40,000. 


OROVILLE, CAL.—Water is now running over the top 
of the big concrete dam of the Great Western Power Company 
at Intake, in the Feather river canyon, and has backed up the 
canyon several miles, forming a great lake. The dam is 86 
feet high from the bed of the river and 285 feet long on top be- 
tween the rocky walls of the canyon. It is seventy-five feet 
wide at its base. It is of solid rock and cement, 1000 car- 
loads of the latter material being used in its construction. 


OROVILLE, CAL.—With the filing by Mrs. M. E. Lague 
upon 30,000 inches of water in the Middle Fork of the Feather 
river, to be carried to a power-house at the junction of Bear 
river and the Middle Fork, filings amounting to 110,000 inches 
of water from Bear and Falls creeks and the Middle Fork for 
the same power plant have been posted. It is only a short 
time ago that Stanley Lague filed upon 30,000 inches of water 
to be carried to the same high hill near the junction of Bear 
creek and the Middle Fork. Mrs. Lague’s point of diversion 
is in section 25, township 23 N, R 8, Plumas county. The 
ditch that will carry the water will be 20 miles in length and 
will receive its water from a dam 80 feet high, 275 feet across 
the stream and 40 feet through. 


TRANSPORTATION. 
SAN DIEGO, CAL.—The Adams avenue electric line is 
to be extended next year from its present terminus to Ken- 
sington Park tract, which lies to the east. 


LEWISTON, IDAHO.—Attorney J.B. West announces that 
within a short time capitalists will file applications for a 
franchise to enable the construction of an electric railway at 
this place and to install a lighting plant. 


SEATTLE, WASH.—Fred E. Sander, who was associated 
with the construction of the Seattle-Everett interurban, an- 


nounced that he will apply to the county commissioners for a 
franchise to construct a line to Lake Burien, 7 miles south 
of Seattle. 


SANTA MONICA, CAL.—Official announcement has been 
made that the Southern Pacific Railroad Company's Santa 
Monica steam line is to be converted into an electric line 
as far as Palms as soon as possible. This old line has already 
been put under electricity west of Palms by the Los Angeles 
Pacific Railway Company. 


HAYWARDS, CAL.—An application for a franchise for an 
electric street railway to run from the Southern Pacific sta- 
tion up C street to Commercial street, to B street, to the 
town limits and then through the Castro Valley district as far 
as the school house, a distance of about four miles, has been 
presented by I. B. Parsons, president of the Bank of Hay- 
wards. Work will commence as soon as the franchise is 
granted. 


PORTLAND, ORE.—John F. Stevens, chief executive of 
the Hill steam and electric railway interests in Oregon, has 
returned to Portland, after an absence in the East, and an- 
nounces that the Hill interests will spend from $7,000,000 to 
$10,000,000 in extensions of the United Railways and the 
Oregon Electric within the next year or 18 months. This will 
mean an addition of from 200 to 250 miles of electric lines 
tributary to Portland. 
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MARYSVILLE, CAL.—The franchise across F and Third 
streets, asked by the Northern Electric Company, has been 
granted with only one change. The Northern Electric Com- 
pany owns all the property on the block on F street between 
Second and Third streets, except one lot, and by the agree- 
ment made the electric company will fill and grade the entire 
block. The company also agreed to place an automatic gate 
on the crossing at Fourth and Willow streets, and to stop 
all switching on Fifth street. The Northern Electric wished 
te obtain the franchise to reach the site of the new depot 
on E street between Second and Third streets, a block from 
the present depot, and to do so it is necessary to cross Third 
and F streets. 


CHICO, CAL.—The Northern Electric is bui'ding the 
largest electric freight locomotive in the State in the local 
shops. It will be completed inside of a month or six weeks. 
Work of construction has been going on all fall and summer. 
The locomotive will be equipped with a 600 h.p. motor, while 
those now in use have but 360 h.p. It will be used on the 
Chico-Sacramento run. The Northern Electric is making 
many improvements in its tracks for the winter season. All 
of the bridges between this city and Sacramento have been 
strengthened, and the embankments have been made doubly 
strong, to prevent their being damaged by floods. The pon- 
toon bridge across the Sacramento river, on the Hamilton 
City line, will not be removed until well along in December. 


ILLUMINATION. 
SAN BERNARDINO, CAL.—This city is next year to have 
a municipal electric lighting plant. 


MANILA, P. IL—The Manila Gas Company, contemplates 
erecting a plant on a new site which is to cost about $50,000. 

WILLOWS, CAL.—The manager of the Willows branch 
of the Northern California Power Company has given out that 
this city will soon have a gas plant. 


COLUSA, CAL.—C, F. Downing, William Whales and Mr. 
Steele, officials of the Pacific Gas and Electric Company, 
have been arranging for the commencement of work on the 
new power line. The new line will carry a voltage of 15,000 
and on completion the old line from Gridley will be aban- 
doned. The work on the sub-station will commence at once. 


TACOMA, WASH.—The Tacoma Gas Company on South 
A street is preparing plans for its new modern gas plant to 
be built next year on the tide lands. It is situated east of 
the Carstens Packing Company, bounded by the river street 
on the east and the Northern Pacific main line right of way 
on the south. The cost of the new plant will be from $250,000 
to $300,000. . 

LOS ANGELES, CAL.—The Board of Public Works has 
recommended to the Council that 62 street lights be installed 
in the Cahuenga district recently annexed. The cost of main- 
tenance it is estimated will be about $2000 for the remainder 
of the fiscal year. The Board recommends that this amount 
be taken out of the $6755.77 road taxes collected from dis- 
trict and transferred to street lighting funds. 


TAFT, CAL.—The recent incorporation of the California 
Natural Gas Company will result in the use of a large 
amount of the gas developed in the Midway fields: The pres- 
ent plan embraces the supplying of gas for fuel to operating 
companies, and contemplates extending the system to different 
towns for heat and light purposes. The new company has 
contracted with the Standard Oil Company for the product 
of its gas wells, and on the amount of supply will depend 
the extent of the system. From the number of gas wells so 
far developed, there is promise that the quantity of gas to 
be secured is practically limitless. At the Standard’s yards on 
Section 14 the new company has sixty miles of 4-inch Dressler 
coupling pipe for its mains throughout the fields, also a quan- 
tity of meters and other accessories. 
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FRESNO, CAL.—The San Joaquin Light & Power Com- 
pany has taken the preliminary steps for the establishment of a 
pole treating plant near Fresno. This plant, when completed, 
will have cost over $10,000 and is to be located on ten acres 
of land already purchased for the purpose and lying on the 
S. P. at the point known as the “Y.” When the plant is placed 
in operation every pole that goes into the ground in the 
company’s system from Bakersfield on the south to Merced 
on the north will have that portion of it which is to go into 
the earth treated with creosote. By this treatment it is ex- 
pected that the usefulness of the poles will be prolonged four 
times over what it is at present. The work is to be in charge 
of W. R. Wheaton, who is at present in the employ of the 
San Joaquin Light & Power Company, but who originally 
came from the Forestry Department at Washington, D. C. 
The manner of treating the poles at the local plant will be in 
accordance with a method devised by Wheaton as the result 
of over two years of experimenting at Crane Valley. 


WATERWORKS. 


LOS ANGELES, CAL.—The Board of Supervisors has 
passed ordinance No. 251 granting to the Angeles Mesa Land 
Company a franchise for a water system in No. 668 tract. 


SAN DIEGO, CAL.—The San Ysidro Association will take 
over the business of the Little Landers Corporation. To 
finance a deal the association will form an irrigation dis- 
trict and bond it for $20,000 and build its own water plant. 

ASHLAND, ORE.—The City Council has paid Engineer 
W. J. Roberts $1000 for his plans and specifications for the 
reconstruction of the Ashland municipal water system con- 
taining two reservoirs. The estimates are about $160,000. 


POMONA, CAI..—The Consolidated Water Company has 
struck water in its tunnel at Claremont and it is understood 
that this new tunnel will add materially to the water supply, 
for it is evident that a new water stratus has been tapped. 


WALLA WALLA, WASH.—The Council has passed an or- 
dinance providing for the laying of water mains beginning 
at the intersection of Boyer avenue and Roosevelt street, and 
running thence north on Roosevelt street and Garden street; 
thence east on Garden street to the city limits of Walla Walla 
according to the plans filed in the office of the City Clerk. 


RED BLUFF, CAL.—Mrs. Lewis Thompson _ recently 
filed on 3000 inches of water in Cottonwood creek, in Section 
19, Township 29 North, Range 4 West. The water will be 
used for irrigation and domestic purposes. It will be diverted 
by means of a pump on the south bank of the creek and con- 
veyed through ditches and a flume to the places of use. 


CORONA, CAL.—The Temescal Water Company will sup- 
ply Corona with water for domestic use at a cost of $60,000. 
The Company has made arrangements for a new 20 in. pipe 
line from its artesian wells in Temescal to this city. The 
line will be of concrete and steel and will have a capacity 
of 800 inches. It is hoped to have the line in operation by 
April 1st. 

ELLENSBURG, WASH.—A report by the City Engineer, 
G. N. Miller, on a municipal water system for the city to be 
built at an estimated cost of $300,001.74 has been adopted. W. 
J. Payne, the city attorney, has been instructed to prepare 
a statement of the matter to be presented to the people at the 
general city election in December, at which time will be de- 
cided whether such a system shall be built. 


ELLENSBURG, WASH.—The estimate of the city engi- 
neer submitted to the Council shows that the water is to be 
taken from Cle Elum river about 32 miles distance. The ele- 
vation above Ellensburg is 535 feet. With 16-inch pipe the 
daily delivery will be 2,500,000 gallons. The cost is given at 
$300,000 in round figures and the plan contemplated will sup- 
ply a population of at least 25,000. The distribution system 
would require about 15 miles of 4 in. pipe. : 








